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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reference 
voltage generating circuit, wherein a stable reference 
voltage is generated without increasing the circuit scale 
and power consumption, etc. 

SOLUTION: In a semiconductor integrated circuit having 
a built-in reference voltage generating circuit, a 
constant current part 2 (junction gate type transistor) 
and a constant voltage part 22 (constant voltage diode) 
of the reference voltage generating circuit are 
constituted, using an SOI(silicon-on-insulator) device. 
Further, a volume-occupying P-type or N-type 
semiconductor region (11-16) which constitute the SOI 
device is kept to such volume as of constant 
temperature through the operation current of the 
reference voltage generating circuit. 



+:V 




TyMj 




f 

















5i 

i.i:i.i!S:!V 




BEST AVAILABLE COPY 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAIPaWmCDA411087628.. 



2005/05/13 



<19)B#H#IW (JP) 02) |fl 4# tft ^ # < A > OOIIIHBWMMW 

#^11-87628 

(43)&§IB ¥i£ll*P(1999)3/!30B 



(5i)intci. a mm*i F I 

HO 1L 27/04 H 0 1 L 27/04 B 

21/822 27/12 Z 
27/12 



$£»JR *»3R 2 OL (± 6 H) 



(21)ffiS#^ 


»H¥9-250185 


(71)tnKA 


000005049 










(22) tHBS B 


¥dE9¥<1997) 9^163 




AE>ff*E^|SSff&IPKS«ll»r22#22^ 








*• s?as 








AE*AErtFI#»K«»"T22^2^ -> 














(74)ft8!A 





(54) mwozm *mfemm% 



(57) [£*)] 

F) 4SOI (Silicon On In 
s u 1 a t o r ) ^'t-r* -CURST*. Etc. ±IBSO 
I f^WX«1-5PSXBNSO^il ( l 1 
-16) Oi*5ftS*5. ±fSSig1I!I#6£[il8S©Si!ff 




BEST AVAILABLE COPY 



(2) 

1 

mmcft^x. ±%zmmmK.§k£.®d&<DU!g. f <j ? us 

fmnMft*. SOI (Silicon Onlnsul 
a tor) r^WXTMU^CiMinf 

imas2] ±taso i fAvx«t5Psxa 
n,»4ct*i**£ts. i iciBMcy^mtmm io 

Egg. 

[»H©i$aittl*W] 
[000 1 ] 

[0002] 

05(C*nTJ:5{C. +VcclINliGNDtiN3 
£<omcmm*W&i\s-C. VreflIN2*f>?c£5: 

to. «W*ff©a3BiK«l:4K»*SWft«r»J:5«:-r4te 
to. S*&fJ«c«JSK. 03©«J:5«:. 5£1IS£g|52 lrt>6 

[0003] <* &cc. c©ieis§«. mmmK.tDmm&jE. 

[00041 S1 ©#*£»:. affiffi«a*fflt»3fc 4>© 

X*Q1. Ql' . Q2' . Q3" . #V*-FDi 30 

1. D i 2. 7it-?^-FDz, ffiCiR 1 . R 

2. Rl' , R2' , R3' ) ©agtfgfctfSl^CtfT^ 
ffiV&iX-ea i£c£ J: 5 tcmsS^fiSL/Tl^ &©T 

[ooo5]S2o^«. zas < sa(c c fcsfc©-c. s 

[0006] W*.tt\ #gi§Bg5 5-74 1 6 6# £3Rft 
^3ti4fc©(c*jt<»-CW. i6KStJ;^K:, 4^f**t 40 
^F-4 l ©as?:— ^fcfi^fctotc. 3U£#3t^-4 1 fife 

as^mffl©isajR^ 4 2 n. 4 

1 ©fiTKRW 6n/c^»{SSxM4 3 *iil(*l4 4 . 
4 4 4Mt, ±te!!Sa^^4 2<fci3©tH^CC.J;or*IJ 

«P3ti*aaEWiaw«4 5«:»*t3tiri.>4. ssaifH 1 

4 2 *>!&©«•**«:£»). KSiMa«»4 5«s»K(«anBI 

4 3t£.m%;-rznmzpi®Lx. ¥m#m*4 1 ©aa 

£— mcU^>C t&T$Z fcOf&S. 
[0007] */c. #^§¥5 - 2 3 5 1 2 7-^«K^ 

$n5*>©cc*jt>f ». H7Cc^rJ:9{c. m&±.te.B so 



1 1 -87 62 8 

2 

RKSih/cffiiSHitc^saaSiJffli^ofiBttlR-T-^Wr 
SSOIf;UX5 i ©as^r— ^(C^yctofc. 

»iaW5 2i*2«t«5 3i*l8WiStl. 
^ntl^. ±IB^1»M5 2i^2»)«5 3 

«. e«*ttUH»5 4t«iiEW«ia»5 5^. 
timmsnx^r. mmt)tiu}i®v&5 4&±.fflg&m<D 

i»j^ccj:«jaS1*til*fT«.>. -e*ut«-5t>r 
«t(W»HB5 5 36»«l&«**«l8PLT. ±iES£-Jl© 

[0 008] 

a£*s»rett. a«m)i^*i5issrt©as f ? r*rr 

B««©J»**fii>Ti,>fc. 
[0 00 9] ±E»20*ffi«:«l:4ae3f9K«rc 

«. HssjR^swptpoas*— sttifcftK. aa 
■^.®a*^*a#. *rfcK. aa*ii®ffliis8<taa*ijffli 

MOSftPU? r-JRHil/Ttt, ftft&SH (S4UIEE 
fg£@Sg|*g©£«j^> J; t) . fl-fft&SH (ffe©[slSg|*j© 

[ooio] ±Ki^<mM&&mkT'<< 

[0 0 1 1 ] 

[«s*^-r-sfcto©^s] *8m<Dmmimm®& 

T . ±i23*$SmjEf&£[I188©aa K«7h {£i£*tfl9J# 
4SOI (Silicon On Insulato 
r) ^-r^-C«sSLri«SCi*«f«ff**>or* 

[0012] IK. *»H4>¥tM4MliaBU. JJBS 

o i mi ximm?z>pmxi*NM<D¥m#mwD& 

to-5.»«*5. JtJQm«EEA£BHKDMtfmHC «fc K> - 

4*>©t?$>5 0 

[0013] *^©**f*fliail5illS«:j:*i 
a. so i ^^-f ^©#tt^«fc^. ji-a5*^©aB^fb 

fflfiS»»i-Sttl6^«UI («S^fcj;4) ©fcto. S6 
[0014] 

[ 0 0 1 5 ] m IB. ##691©— XttfflMfCff swim 
EI6i[Hlg§©»fffi«jS^-C*4„ ^ffilHlffiWCCB. 03 



3 

iCfjk-f^ t IS)— S. 
[0016] 5£S«SSI52 1 £5£1IIIS|52 2 £B. 

#g#is]— -c#>ftB. ffe©«fj£©4> ©-?&<£<,>#. cc-e 

B. K9!*SJIK:-*-*fc«>. «^-HFET <j£* 
ft»2 1 ) tJ^tEy -f F (3e«E»2 2 ) ©i©i=? 

[0017] OXMSMM*. as F « 7 hfi» 

Jt**«. £VWEft£@B©£Wft92 1 <t/tHffi9J2 
2©jR^fC*S4>©r*4. 

[0018]llK4il,>T, ^-htftSP'Wll 10 
<t. ft*A-i«c5N««12i. FI/-f>4WN* 

2 1T*5S^y-hMFET*ML. *V- Fife 
4N*«W154. 7>'-K4ft4P , *«ieit l 36 
WE»2 2T*S>SWEy-f*- KHMLtl^. 
[0019] */c. 5£«jiSS|52 1 ©V-^iftSN'jg 
iUi, 5£mEgR2 2©#V- F4&8N*M1 5 
it*. »*»l*Uri>-C. 5£S?3£g|52 1 4.5£mjES52 2 

i©nt?*3W»»L^>-r< fc-»-c*»»> . ttf^tmc i z tc 

J:0. ±IBHSP©SS36 1 — JSa&fcfilfcttS.fcSK:. ± 20 
EPSLRtf Nfi©¥*tHW* (1 1-16) ©ttfUBIS 

s. 

[0020] fVccSiNli, GNDliN3 4© 
AD*5(i4^t•j«<, PfflSl/<BNffl©*IW*«* 30 

(1 i~i 6) tfJcfitt&snSo jgjc. £«dktt^tcj: 

0. ^*EI6£[llJSrt©2&£S!««— Srasei 

1. PSSgfK ttNS©¥«<*fi (1 1 ~ 1 6 ) ©£ 

«BH-3nrt»4Citcj:*). BK**©»fW©aKtt 

[0 0 2 1 ] fc/cU PS^L < «NS©*aW*«* 
(1 1~1 6) ©£&*{*»«. #£fe3&S£il£ffc3&Sas 

««¥*u so 1 x©i6fRas*5^H«fc 0 rSit^ 

»e»flCBiHittti»ait«:RH-3*i. *fc. Stttt 40 

*i. «sa^^tti»**Lk©fiMwc*s*>©iT*. 

*fc. S««E*#M-rSH88©A*^>f-^>^« 

&<,>*>©i-rs. 

[0022] COfcft. W|M|EEJttBB<E>>SISB*2 
l£0IEflt2 2Oa0eP>;7h»fiKl/. Vrefl 
®N2*>6£5S&giS^WI£ft£3ttSC£#^££„ 
[002 3] *»W©J(!2©*ll0e»Kot>rSi 

50 



<ftffl¥- 1 1 -8 7628 
4 

[0024)028, &ftW<Dm 2 ©S6tfe^CC»SS 
*SE»*|5IK©Wfffi«ig0r*S. geflBEIBStttctt. 
m 3 tC^-THSS tin]— r* 3„ 

[002 5] ^Sijftff 2 1 iSSESP2 2 £ B. OfHi 

Sfewra— r**x«. te©j*jg© *>©•*? cc-c 
b, «ii8*saK:-r*A:«e>. Sc-a-y— i~?sf e t <jg* 

8£gP2 1 ) iSmH^V*- F (5SSESP2 2) ©t§£ 

[0026] c©»2 (Dwmmu, mmnHMSHWt, 

©5£mffg|5 2 2 ©<&£S« F y V {&mtMt i L-CV 5 
&©-?$>•*>„ 

[002 7 ] 02CC*j(,vr. y- Fi&SP'^WU 
T £. ft**iftSN^)|il2' £. FW>£& 
SN'i^lS' i. V-^4?cSN'i«14' i-C, 

-KiftiN'^lS' £, 7/- Fift£P*SRi$l 
6' tr, 5£mffgP2 2T£>S5£lIIE#'('*-F*ffi>Ji£ 

[002 8] $/c. ?+*)Vttj:Z>Nmt£l 2' £. * 
V-Fift£N*«iUtl 5' £B, iill 8' CCj;-? 

*a-s^©e^B^^©-c, 5gmsssP2 i tmmm^2 
2 £©rarfi©^»B»i< . sg f 7 h<§K*t 

^r*S^m)IgP2 2©N'^1 5" £P*M^tl6' 

©Ai&sftsiB. «jfp«ssEi z{t£9-5£©ae«:«/c 

©^ffiHSSi J: 9 CCBBT ■SiE^*^ 
SW4#*ttill 7' ^Msn, MlS^^^fe^ 1 8 ' 
-c?go-ct>&fcab(c, ^1-a5<!:©^©mA i ^»s^^£^i^ 

[0029] + Vc cliN 1 4GND16SN 3 £©ffl 

icnmz mm? s t , 1 <Dmmmm t isras&aa 

{C «fc 0 . a*SE^*[eISS©5£SIEg|52 2 ©Stt F "J 7 
h^ffi^^n^Of. V r e f*SN 2 *> 

iEr#6nsi©f*5. 

[0030] £c*J. 0 2 (C^-r5£«SSgP2 1 B, #ffl© 
[0031] 

iHBK»l>T. ±fB«eSBE^[i]S8©?aa[ F 'J 7 h 
ffi«*t&3&J}-& SOI (Silicon On Ins 
u 1 a t o r ) ^^X-C^orfiSSCi^iii-r 
S*>©r*f3. HCC. *^aj©^»^SIelS8B, ±12 
SO I =f*4 Z£ffif&?z>PMXtcZNm.O¥mfaffiM<D 

— 5£ss«c{?/cn-5<*«(c^it s nri> -s c 4 *<mi t 

-T-S€>©-C*0, ^^•5*#6HJ©¥#ft*«lHl88(Cj:ti 
B. Safe, ttftEtp©^fts$$£ttSi«WE%£iaB* 



(4) 



1 1 -87628 



[003 2] fcfc. fie*<DSSJi«a*ffll.>/cS«SE 

i i, i r 

[0ffi©fS#^ittW] 12, 12' 

[01] 4^O-XM0BttKff&SimE^BHKD 13. 13' 

mmm&m-c&z. 14, 1 4- 

[02] *mn(Di&(Dmfcmm<,c&z>mm&KMtm& 10 is. 15* 

©»Mfj§0-C£>S„ 16. 16' 

[03] -amttSttttBEj^BttoBRttag-cft 17. 17' * 

•£„ 18.18' 

[04 ] SSffiHSiS^ffl^/cSiemiE^IelSScDlHlSS 2 1 

flH&0-C*>S. 2 2 
[05] SS«S0SS*fflt<^cfffeCDS!|ISE^llS8CD* 



*@SSt?JJ&0-caS„ 

[06] U5k<Dum.mm*m<Dmwt,cm?zm-e$>z>. 
[07] aaw>fl6©iaa»a*s©«iw{c«r*iar* 



N*$S« ( FU-f» 

n**i* (*y- F) 
p*«* (T^-F) 




[03] 





Nl 



+ Vcc 



N2 



I V r e f 



N3 



GND 



BEST AVAILABLE COPY 




BEST AVAILABLE COPY 



(6) 



1 1 -8762 8 



[06] 



42 




BEST AVAILABLE COPY 



